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Abstract: In the last year, the 3D simulator which participates in the humanoid
robot soccer game has been upgraded. The original spherical agents have been
replaced by more advanced, humanoid agent modules with two-legs to enhance
the third dimension realities and be close to the actual human game. This paper
describes some main features of the CZU2008 soccer simulation team (3D),
which participated in RoboCupChinaOpen2007 and won the first prize. After
the brief introduction to CZU2007, the characteristics of CZU2008 soccer
simulation team are represented. These include the following aspects: the
coordination among agents, shooting precision improvement, and fast walking.
These give some technical challenge to our team. Finally we make a summary
of this work and our future research works are showed in this paper.

1. Introduction

CZU team, which was built in 2005, has taken part in several RoboCup
competitions and achieved outstanding performance. In past year, we won the 2"
place in the 3D simulation competition of RoboCup2007ChinaOpen.

Robocup3D simulation, as a new released competing type, was showed in
Robocup2007 International competition in Atlanta to replace the former 3D
spherical agent simulated. This change leads to huge improvement in complexity
of the physic layer and the world model. In the past spherical simulation, the
robot is just a ball and as a result there is no complex orientation in the football
court but simple vector-calculation. As for the simulated humanoid robot, the
human arthrosis should be simulated and the link mechanism is used. This makes
original kinematic model invalid (vector cannot completely describe the motion
law of an agent). Because of huge complexity, most of the teams are making



research on the competing surroundings, basic code, varieties of elementary
actions, and gait planning of an agent.

In the section 2, we offer a brief introduction to general framework of our
team. In section 3, we introduce how the walking function of the agent is set up
and the composing elements of the gait planning, which are also the main work of
us in the recent days.

2. Architecture

The overall structure of our program is similar to that of our CZU2007 (3D)
last year. It consists of many modules, such as MsgParser, WorldModel, Skills,
Connection and so on. Non-single modules not only facilitate the development of
the normal programming, but strengthen the flexibility, differentiation, and
coordination/cooperation between the agents. The present server is not perfect,
but once this server is upgraded, it can be very convenient for us to change the
design of an agent adapted to the new server quickly, as showed in Fig.1.
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Fig. 1: Overall architecture of an agent



3. Walking Engine

The typical steps can be divided into two main stages: lifting a leg up and
laying that down. When lifting legs, forward movement is taken at the same time.
The two legs are lifted up and laid down alternately. The action above is repeated
uninterruptedly while the body balance is kept and then, the walking function
comes true. (See Fig.2)

Fig. 2: A screenshot of the walking behavior

Fig.3: Gait planning of a humanoid robot



Keeping the balance is realized by unceasingly changing the angles of the
each joint of the legs. Here &,~ 6 represent six joint angles of the right leg
respectively, and &', ~6' are corresponding to each joint angle of the left leg, as
showed in Fig.3. In the walking process, we continuously keep the upper part of
the body perpendicular to the ground, therefore the movement of the upper part of
the body is neglected, therefore we have

0, =06,-0,
0's=0,-0,

D)

When the double feet all contact the ground and the speed of the agent is
very slow, we should guarantee that the center of gravity falls in the bearing
polygon which the double feet compose to keep body balancing. Supposes that
the length of the thigh is I_thigh and the length of the calf is |_shank, the
distance between two pitch points of the two thighs and the torso is I_tt, and
take the center of gravity of the body as the origin, the direction which the body
faces is X axis, as showed in Fig.4. The horizontal distance from the center of
gravity of the body to the bearing surface center of the right foot is L, therefore
we have:
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Fig.4: the double feet form the bearing surface. O is the projection of
the center of its gravity



(2)

AE = BF
DE =CF

Suppose the heights from the node between the left thigh and the right thigh and
the torso to the ground are H; and H, respectively, according to the joint angle,
we have the following equations:

H, =1_thigh*sin(6,) +1 _shank *cos(6;) (3)
H, =1_thigh*sin(6,") +1 _shank *cos(6;") (4
AE =H, *tan(6;) (5)
BF = H, *tan(6,") (6)
DE =1 _thigh*cos(6,) +1 _ shank *sin(6;) (7
CF =1_thigh*cos(8,") +1 _shank *sin(6;") (8)

From the equations above, we can calculate each joint angle for keeping an
agent in the static balance. While the agent speeds up, the CF decreases, and the
DE is increased to cause the change of the bearing surface size which the double
feet form and the projection of the center of gravity to fall in the bearing surface
scope, to keep the agent in dynamical balance.

RoboCup3D simulation is still in its start-up stage. Generally, an agent shots
directly just after it gets the ball, so it is important for the agent to walk to the
kick-ball position quickly and correctly. The motion of walking and shooting of
our aggression players is made up of actions below (see Fig.5):

1) Turn round and change the orientation of the body to face the ball;

2) Approach to the ball rapidly;

3) After the ball is available, rotate the body taking the ball as the center so that
the player, the ball, and the goal are in a straight line;

4) Adjust direction and keep the foot aiming at the goal;

5) Shooting!

Moreover, it is also important for goalkeeper’s motions and decision-making. His
actions can be mainly divided into defense and getting off the hook. The actual
methods are detailed as follows:

1. Defending: while the distance between an opponent player and the ball is less


http://love.iciba.com/straight+line+%28SL%29/

than a default value, it means that the opposite team would shot, and the saving
action is needed at the moment. This action is divided into splitting two legs
outside and expanding the arms to keep the body blocking as showed in Fig.6.

2. Getting off the hook: This is decided by the other teammates. While the
teammate falls down and the distance between him and the ball is bigger than
that of goalkeeper and the ball, the goalkeeper would kick the ball.

Fig. 5. Agent position

Fig. 6: Goalkeeper’s defense action



4.

Conclusion and Future Work

In this paper, we offer an introduction to the current status and some main

achievements of our CZU2008 team. In the coming time, we will improve the
motion and actions of agent, for example, making the agent move faster and not
easy to fall down, standing up more rapidly after falling down, closely
cooperating with each other among the teammates and etc. By this, our CZU2008
(3D) will get very powerful.
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